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(54) A method for changing the program cycle of a household dryer 



(57) The invention relates to a method for changing 
the program cycle of a household dryer while drying 
laundry, wherein the program can be changed and can- 
celled depending on the moisture of the laundry and the 
elapsed time of the selected program, wherein the laun- 
dry come into contact with moisture sensors during the 
drying process that measure the contact frequency and 
moisture of the laundry and provide measured values 
for changing the program, indicating the remaining dry- 
ing time and canceling the initiated program. If it is pro- 
vided according to the invention that the moisture sen- 
sors are attached to lateral grids provided between door 
and laundry drum at a level above the lowest point of 
the laundry drum, that the moisture sensors determine 
the time intervals between the individual contacts with 
predetermined minimum moisture and that these time 
intervals are used to calculate statistical means, and 
that the changes of the program parameters, the display 
of the remaining drying time and the shut-off of the pro- 
gram are calculated based on the statistical means of 
the time intervals determined in this way, then a method 
is obtained with simple sensor and circuit configuration 
that uses the load volume of the laundry with sufficient 
accuracy to change the program cycle and to derive the 
display of the remaining drying time. 
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Description 



[0001 ] The invention relates to a method for changing 
he program cycle of a household dryer while drying 
laundry, wherein the program can be changed and can- 
celed depending on the moisture of the laundry and the 
elapsed time of the selected program, wherein the laun- 
dry comes into contact with moisture sensors during the 
drying process, which moisture sensors measure the 
contact frequency and moisture of the laundry and pro- 

S;T SUred Va,U6S f ° r Chan9in 9 the P^ram, indi- 
cate the remaining drying time and canceling shutting 
off the initiated program. 

[0002] Such methods are known from DE 1 97 36 422 
A1 and DE 29 45 596 C2. In these patents, the moisture 
sensors are disposed in the laundry drum and perform 
the same revolution. The measurement for the load vol- 
ume is derived from the frequency of the conductance 
measuring signals and processed in digital form 
[0003] With this disposition of the moisture sensors 
and the measurement of the conductance, laundry will 
constantly be in contact with the moisture sensors, even 
if the load is small. This means that a proportionate 
measurement of the loaded laundry volume is almost 
impossible, which does not provide sufficiently unam- 
biguous results, especially, if the measured result 
changes the program cycle, so as to display the remain- 
ing drying time and to shut off the household dryer. 
[0004] As shown in DE 1 98 02 61 6 A1 , a specific laun- 
dry parameter can be taken from the laundry after it was 
removed from the washer, that can be used to select the 
drying program when the laundry is placed in the dryer. 
This method is very cumbersome. 
[0005] Anothermethod keeps - afterthe start - at least 
three widely divergent measurement variables, such as 
electncal laundry resistance, time characteristic of the 
temperature at the loading side of the drum, tempera- 
ture drfferences/temperature increase at the loading 
side of the drum in a fixed time frame, ambient temper 
ature to determine the expected drying time of a dryer 
This method requires complex sensor and analysis 

[0006] The object of the invention is to provide a meth- 
od of the kind indicated in the preamble that uses simple 
sensor and circuit configuration to obtain a measuring 
value for a large range of the laundry load, which meas 
ured value can be used with satisfactory reproducibility 
to change the program cycle, display the remaining dry- 
ing time and shut off the household dryer 
[0007] According to the invention, this objective is 
ach.eyed ,n that the moisture sensors are attached to 
lateral grids provided at a level above the lowest point 
of the laundry drum between door and laundry drum 
that the tone intervals between the individual contacts 
with pre-determined minimum moisture are recorded bv 
the moisture sensors and that these time intervals are 
used to calculated statistical means, and that the chang- 
es of the program parameters, the display of the remain- 



ing drying time and the shut-off of the program are cal- 
culated based on the statistical means of the time inter- 
vals calculated in this way. 

[0008] The moisture sensors are disposed outside of 
the laundry drum and attached to the slanted grid be- 
tween the door and the laundry drum and are configured 
in a position to the lowest point of the laundry drum 
which is higher. The result of this positioning is that the 
more requently pieces of laundry fall laterally on the grid 
10 and slide over it, the larger the load volume of laundry 
The laundry contacts with the moisture sensors in- 
crease in proportion to the load volume. The statistically 
derived means of the time intervals of the contacts result 
in uniquely distinguishable and evaluable measurement 
vanables for changing the program cycle, deriving the 
display for the remaining drying time and shutting-off the 
household dryer. This method results in a significantly 
more informational determination of frequency and thus 
in a more accurate method. 
20 [0009] One embodiment may provide that -when the 
machine is switched on - the initial values for the drying 
cycle are preset by an experimentally determined des 
ignated standard program preset by the user's program 
selection and device-specific options (such as dryness 
25 cool-down cycle, wrinkle protection). 

[0010] The drying cycle can be initiated with this start 
program, andthen it can be determined thatthe intervals 
between the individual contacts with the preset mini- 
mum moisture is detected only afterthe preset time after 
30 the program start. The recorded statistical means of the 
time intervals of the individual contacts is used as a 
measure for the load volume. 

[001 1] The measurement can be performed such that 
the measured values of the moisture sensors are deter- 
mined continuously or in intervals and the allocated re- 
maining drying time is displayed accordingly 
[0012] For a timely shut-off of the household dryer 
with the desired remaining moisture of the laundry it can 
be provided that the remaining moisture of the laundry 
is measured after a pre-set part of the program cycle 
*me and/or compared with the selected final degree of 
dryness. The household dryer can be shut off if both val- 
ues match. 

[0013] The same result can be achieved by starting a 
cool-down process if the statistical mean is lacking and 
by the household dryer shutting off after completion of 
the cool-down process. 

[0014] The method can be further improved such that 
the recorded measured values of the moisture sensors 
are taken into consideration depending on the different 
fabric types of the loaded laundry with differing weights 
for changing the program cycle time, whereas the fabric 
types can be pre-set via the program settings 
[0015] The functioning of the method according to the 
invention will be explained in more detail with reference 
to a household dryer shown in the drawing 
[0016] During the drying cycle, laundry drum 1 is ro- 
tated around an axis 8. Arrow 2 symbolizes an air cur- 
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rent that is generated by means of a blower 7 and is 
guided in an air channel 4 via a heater 3 into the laundry 
drum 1 . The laundry drum 1 is filled with laundry items 
16 that are carried by blades 11 that repeatedly drop 
them into the bottom area of the laundry drum 1 . In the 5 
bottom area facing the door 6, a grid 14 transitions into 
the outgoing air channel as shown by the arrow 5. 
[001 7] The heated air 1 3 passes into the interior of the 
laundry drum 1 , removes moisture from the moist laun- 
dry, and, as shown by the arrow 15, exits the laundry 
drum 1 via the grid 1 4. The grid 14 is disposed between 
the door 6 and the laundry drum 1 and is equipped with 
two moisture sensors 9 and 10 at a distance from each 
other. The laundry items 16 falling in the laundry drum 
1 are guided increasingly over grid 14 on moisture sen- 
sors 9 and 10 - depending on the laundry load - which 
moisture sensors are used as electrodes to measure re- 
sistance, and the laundry falls back into the laundry 
drum 1 . The connection via the laundry items 16 must 
fall below a resistance value that is determined by the 
minimum moisture of the laundry item 16. Only then is 
the contact with the moisture sensors registered and 
used to change the program cycle time. If the frequency 
of these contacts increases, then there are more laundry 
items 1 6 in the laundry drum 1 , and the larger load de- 
termined in this mannercan be taken into account in the 
program cycle. The preset resistance value and hence 
the preset minimum moisture can vary depending on the 
program selection and specific user settings and is con- 
tained in the initial value of the designated, experimen- 
tally determined standard program, whereas the pro- 
gram cycle is also preset in the standard program, and 
is changed after a preset time for example, after a few 
minutes depending on the measured values determined 
by the moisture sensors. This procedure can be repeat- 
ed at further intervals. 

[0018] The moisture sensors 9 and 10 are connected 
with an evaluation circuit in the program control and can 
thus act directly upon it. The number of times the laundry 
items 16 contact the moisture sensors 9 and 10 are 
counted, but only have an effect when the required min- 
imum moisture is measured. The progress of the drying 
cycle is accordingly monitored and changed, whereby 
the weighting of the change can be dependent on the 
selected program. 

[0019] The absolute moisture can be measured after 
a preset part of the overall program cycle time and com- 
pared with a desired degree of drying which the user 
presets when selecting the program. When the degree 
of drying is reached, the drying cycle can also be termi- 
nated prematurely, and the cooling down and shutting 
off process of the household dryer can be started. 
[0020] To inform the user of the expected operating 
time of the household dryer, the program cycle time of 
the designated standard program is displayed at the be- 
ginning of the drying cycle and is correspondingly 
changed when changes in the cycle time occur. Thus, 
the user is constantly informed about the program cycle 



4 

time at the beginning and after the changes occur. 
[0021] The intervals between the individual contacts 
of moisture sensors 9 and 1 0 are measured in the eval- 
uation circuit that is downstream of moisture sensors 9 
and 10 ; and a statistical mean per interval is derived. 
The course of this statistical mean is almost proportion- 
ate to the laundry load, which means that the statistical 
mean can be used to a large extent as a measurement 
variable for the change of the program cycle, the deri- 
vation of the display of the remaining drying time and 
the shut-off of the household dryer. 



Claims 

1. A method for changing the program cycle of a 
household dryer while drying laundry, wherein the 
program can be changed and cancelled depending 
on the moisture of the laundry and the elapsed time 
of the program, wherein the laundry comes into con- 
tact with moisture sensors during the drying proc- 
ess, said moisture sensors record the contact fre- 
quency and moisture of the laundry and provide 
measured values for changing the program, dis- 
playing the remaining drying time and canceling the 
initiated program, 

characterized in that 

moisture sensors (9, 10) are attached to lateral 
grids (14) provided between door (6) and laundry 
drum (1) at a level above the lowest point of the 
laundry drum (1), 

that moisture sensors (9 ; 10) can determine the in- 
tervals between the individual contacts with pre-set 
minimum moisture from which the statistical means 
can be derived, and 

that the statistical means of the intervals that were 
obtained can be used to derive the changes of the 
program parameters, the display of the remaining 
drying time and the shut-off of the program. 

2. A method according to Claim 1 , 
characterized in that 

at program start, the initial values for the drying cy- 
cle are preset by an experimentally determined, 
designated standard program preset by the user's 
program selection and device-specific options 
(such as dryness, cool-down cycle, wrinkle protec- 
tion). 

3. A method according to Claims 1 or 2, 
characterized in that 

the intervals of the individual contacts with the pre- 
set minimum moisture are only determined after a 
pre-set time after program start (for instance a cou- 
ple of minutes) via the moisture sensors (9, 10). 

4. A method according to Claims 1 to 3, 
characterized in that 
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5. 



8. 



9. 



the determined statistical mean is used as a meas- 
ure for the load of the laundry drum (1). 

A method according to Claims 1 to 4. 
characterized in that 

the first change of the pre-set standard program is 
made after a time that has been or can be pre-set 
(for instance 1 0 to 20 minutes) after the start of the 
drying cycle. 

. A method according to Claims 1 to 5. 
characterized in that 

the measured values of the moisture sensors (9 1 0) 
can be determined continuously or in intervals and 
the allocated remaining drying time is displayed ac- 
cordingly. 

A method according to Claims 1 to 6, 
characterized in that 

after the pre-set portion (for instance 75 to 90%) of 
the program cycle time has elapsed, the remaining 
moisture of the laundry is measured and compared 
to a desired and/or selected final level of dryness. 

A method according to Claims 1 to 7. 
characterized in that 

a cool-down cycle is started, if the statistical mean 
is lacking, and 

the household dryer is shut off after the cool-down 
cycle is completed. 



10 
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25 



A method according to Claims 1 to 8, 
characterized in that 

the determined measured values of the moisture 

IITV!' 10) WGlghted dlfferent, y Spending 
on the different types of fabric in the laundry load 
(16), wherein the said fabric types are preset by the 
program settings. y 
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(57) The invention relates to a method for changing 
the program cycle of a household dryer while drying 
laundry, wherein the program can be changed and can- 
celled depending on the moisture of the laundry and the 
elapsed time of the selected program, wherein the laun- 
dry come into contact with moisture sensors during the 
drying process that measure the contact frequency and 
moisture of the laundry and provide measured values 
for changing the program, indicating the remaining dry- 
ing time and canceling the initiated program. If it is pro- 
vided according to the invention that the moisture sen- 
sors are attached to lateral grids provided between door 
and laundry drum at a level above the lowest point of 
the laundry drum, that the moisture sensors determine 
the time intervals between the individual contacts with 
predetermined minimum moisture and that these time 
intervals are used to calculate statistical means, and 
that the changes of the program parameters, the display 
of the remaining drying time and the shut-off of the pro- 
gram are calculated based on the statistical means of 
the time intervals determined in this way, then a method 
is obtained with simple sensor and circuit configuration 
that uses the load volume of the laundry with sufficient 
accuracy to change the program cycle and to derive the 
display of the remaining drying time. 
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